Effect of oxidative stress and erythropoietin on cytoskeletal protein and lipid organization in human erythrocytes.
Phenylhydrazine (PHX)-mediated damage in human red blood cells has been assessed by monitoring the release of tyrosine from cell proteins as well as using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE). PHX-treated red blood cells exhibited concentration- and time-dependent tyrosine release. ATP has no effect on the release of tyrosine. This observation is supported by SDS-PAGE pattern of RBC membrane proteins, which shows a correlation between tyrosine release and cytoskeletal protein degradation. PHX requires the presence of erythrocyte cytosolic fraction for the degradation, possibly due to the presence of a proteolytic enzyme in the cytosol. PHX treatment renders the membrane proteins susceptible to the proteolytic attack. Treatment of PHX-exposed erythrocyte with bee venom phospholipase A2 induces the translocation of phosphatidylserine (PS) and phosphatidylethanolamine (PE) to the outer surface of the cell membrane. At the same time, phosphatidylcholine (PC) was translocated towards the inner surface, altering the membrane phospholipid asymmetry. Interestingly, increased tyrosine production followed by translocation of phospholipids across the red blood cell membrane by PHX treatment is completely inhibited by 0.2 units of erythropoietin (EP). Our findings suggest that exposure of red blood cells to an oxidant like PHX causes degradation of cytoskeletal protein by an ATP-independent proteolytic pathway and this in turn allows the transbilayer movement of phospholipids across the cell membrane. EP, by scavenging the hydroxyl radicals produced during interaction of PHX with red blood cells, protects the erythrocytes from oxidative attack.